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In This IssueHistidine Kinase NarX Piston at Ready
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Histidine kinases are a large family of membrane receptor proteins found in prokaryotes and some eukaryotes. Coupled with an intracellular
response regulator protein to form a two-component signal transduction system, histidine kinases relay extracellular signals through the
membrane into the cell. Cheung and Hendrickson describe a couple of high resolution X-ray structures of the extracellular domain of the
nitrate-sensing histidine kinase NarX from Escherichia coli, in both nitrate-bound and nitrate-free states. Structures reveal a piston-type
displacement between the two helices that connect to the membrane-spanning segments of the full-length intact protein. The authors
suggest that such conformational changes point to a conserved mechanism by which histidine kinase proteins signal across the lipid bilayer.
p300 Taz2/p53 TAD1: Deciphering Phosphorylation Code
PAGE 202
The acetyltransferase p300 plays important roles in mediating the
transcriptional activity of the p53 tumor suppressor protein, a central
transcription factor that integrates stress signals following DNA
damage. Feng et al. solve a structure of p53 N-terminal transactiva-
tion domain (TAD) in complex with p300 Taz2 domain, a complex
crucial for p53-mediated transcriptional activation. The study
explores molecular determinants for the increased affinity of Taz2
for p531-39 TAD1 phosphorylated at Ser15 or Thr18, modifications
known to increase p53 stability and activity and provides insights
into how posttranslational modifications regulate p53/p300 interac-
tion and, thus, complex p53 cellular function. (Figure credit: Feng
et al.)
Archaeal MCM Homolog in Structural Light
PAGE 211
The hexamericMCMcomplex constitutes the replicative helicase in eukaryotes and in the archaea. Bae et al. determined a crystal structure of
an archaeal putative replicative helicase, a monomeric full-length homolog of MCM. Obtained crystal structure was used in combination with
a cryo-electron microscopic (EM) reconstruction of a hexameric MCM in order to generate a model for oligomeric assembly. The data reveal
molecular basis of intersubunit cross-talk within an oligomer in response to nucleotide hydrolysis and DNA binding. The structure also reveals
a unique topology of the catalytic AAA+ ATPase module and provides insights into the nature of recently identified trans-acting elements.
Epstein-Barr Virus Makes an Entrance
PAGE 223
The cellular entry of herpesviruses requires fusion of the viral lipid membrane with that of the cell and involves multiple viral glycoproteins.
Epstein-Barr virus is a gamma-herpesvirus that infects B cells in a membrane fusion process that requires 4 viral proteins: gp42, gB, gH,
and gL. Kirschner et al. now report a structure of gp42 in its unbound form, and its comparison with the receptor-bound form reveals changes
in gp42 receptor-binding domain. The structural changes suggest a mechanism in which receptor engagement initiates viral entry by altering
the structure or dynamics of an essential hydrophobic pocket that borders the gp42 receptor-binding site.
Ligand Binding Motifs in Proteins
PAGE 234
Comprehensive understanding of protein-ligand interactions requires comparative
studies of ligand binding sites of proteins. Using a recently developed, extremely efficient
method, Kinjo andNakamura conducted an exhaustive all-against-all comparison ofmore
than 180,000 ligand binding sites in all the known protein structures in the Protein Data
Bank. By clustering the significant matches, approximately 3000 recurring structural
motifs have been identified. Furthermore, analysis of similarity networks of structural
motifs elucidates that more than 4000 motifs are shared across different folds.
(Figure credit: Kinjo and Nakamura)
Influenza A M2 Channel gets a Blast of IR
PAGE 247
Gating is a fundamental process that enables channels to regulate their activity and is
essential for numerous biological processes, most notably neural conduction. Herein
Manor et al. describe a structural analysis of one of the simplest channels that undergoes
gating: the M2 proton channel from Influenza A. Using a combination of innovative spec-
troscopic techniques, 1- and 2D-IR spectroscopy, authors were able to unravel the channel’s gating mechanism: a rotation of the helices
about their long axis. The results have implications on channel gating in general and on designing new anti-flu agents in particular. Additionally,
the spectroscopic tools developed may be used in other systems, providing insight into their mechanism of action in a noninvasive manner.Structure 17, February 13, 2009 ª2009 Elsevier Ltd All rights reserved ix
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Secretins are among the largest bacterial outer membrane proteins known. In the type 2
secretion system (T2SS), the secretin GspD opens and closes to allow passage of large
folded proteins. The crystal structure of the periplasmic N-terminal domain of GspD (peri-
GspD) was solved in complex with a ‘‘nanobody’’ by Korotkov et al. The nanobody, the
variable domain of ‘‘heavy-chain’’ camelid antibodies, was used as crystallization chap-
erone. The first subdomain of peri-GspD is related to domains in outer membrane TonB-
dependent receptors. The authors propose a model in which a solvent-accessible ß
strand of this subdomain interacts with secreted proteins and/or T2SS partner proteins
by ß strand complementation. (Figure adapted form Korotkov et al.)
Vase-Shaped Structure of P2X2 Receptor
PAGE 266
P2X receptors are widely distributed both in the peripheral and the central nervous
systems, where they play critical roles in fast synaptic transmissions and in presynaptic
modulations. Mio et al. describe a cryo-electron microscopy (EM) structure of P2X2
receptor. The receptor, presumably in a closed state, assumes an elongated vase-
shaped structure. Decreased diameter of a putative ion-conducting pathway at the
middle of the membrane is suggested to be the ‘‘narrowest part of the pore,’’ which
agrees with predictions made by the electrophysiological studies.
m7GpppG Binding to Poly(A)-specific Ribonuclease
PAGE 276
Poly(A)-specific ribonuclease (PARN) is a homodimeric, processive, and cap-interacting 30 exoribonuclease that efficiently degrades eukary-
otic mRNA poly(A) tails. To understand the molecular basis of cap recognition by PARN and how this process increases its enzymatic proc-
essivity, Wu et al. describe a crystal structure of a C-terminally truncated PARN in complex with the cap analog and show that the cap binding
and active sites overlap both structurally and functionally within the nuclease domain. A modeled PARN containing all the functional domains
will be essential for elucidating the mechanism of PARN-mediated deadenylation.
Substrate in the Cavity of GroEL-GroES
PAGE 287
The chaperonin GroEL interacts with various proteins, leading them to adopt their correct conforma-
tions with the aid of GroES and ATP. How does the GroEL-GroES complex interact with the substrate
proteins and facilitate their folding? The actual mechanism is still being debated. In this study, Kanno
et al. determined the structure of the Thermus thermophilus GroEL-GroES complex encapsulating its
substrate proteins by cryo-electron microscopy. The position and the shape of the density suggested
a repulsive interaction between a majority of the substrate proteins and the interior wall of the cavity.
(Figure credit: Kanno et al.)
U11-48K CHHC Zinc Finger Domain and 50ss-
U11snRNA
PAGE 294
Theminor spliceosome excises the rareU12-type class of pre-mRNA introns. Tidowet al present a solu-
tion structure of the U11-48K CHHC zinc finger domain and show that this domain specifically interacts
with the 50ss-U11snRNA. This interaction completes the network of protein-protein, protein-RNA, and RNA-RNA interactions that bridge the
U12-type introns during the earliest step of minor spliceosomal assembly.
MureinPeptideSpecificityofag-D-glutamyl-L-diaminoAcidEndopeptidase
PAGE 303
Crystal structure of a g-D-glutamyl-L-diamino acid endopeptidase from cyanobacteria Anabaena variabilis, reported by Xu et al., represents
the first structure of a large class of cell-wall cysteine peptidases. It contains an N-terminal bacterial SH3-like domain (SH3b) and a C-terminal
NlpC/P60 (or CHAP) cysteine peptidase domain. The NlpC/P60 domain is a primitive papain-like cysteine peptidase with a Cys126/His176/
His188 catalytic triad and a conserved catalytic core. The active site is located near the interface between the SH3b and NlpC/P60 domains,
where the SH3b domain may help define substrate specificity so that only muropeptides with an N-terminal L-alanine can bind to the ac-
tive site.x Structure 17, February 13, 2009 ª2009 Elsevier Ltd All rights reserved
